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ieveral reasoils. They may bo t ike i i  its fairly illustrative of 
;lie differeiico iii the vitluo of tlie potential at two differeut 
nciglits, and the e rec t  of tlio woiitlier in modifying these values. 
rho two days wore, ;is regards weiitlior, omctly opposite. 
Novwnber 3d wasa bright, fair thy ,  a t.ri!le Iinxy, wi'tli very light 
iviiid nncl :I Iiiize or smoke 011 tlic uortlierii and northwesturn 
horizon. Tho ~ k y  WRS itbout 0.7 covered with cirro-stratus 
:loutls with 1i;irdly amy motion. Novoiuber 12th beg;tu with a 
:loiidy, t1ire;Lteiiing inoriiiiig, w i t h  fresh iiortlioasterly winds, 
uid a prediction, lmsetl upou the iiitlicatioiis of thc electrom- 
h r ,  of coining raiu. Rain dit1 not fall :It tlic Moiiumuut 
iiiitil 11.30 :A,. m., although the electrolnetor giI\'O R zero value 
at 11.12, ant1 froin that  time on a, steadilx incre:tsing negative 
V:IIIIO, until just  preceding the rain, wl1eii tho indications, 
although all neg;btive, more very v;tri;ible. 1t:iiu is rccordod 
I1.t the Signal Offico as be'giniiiiig at 11.20 iL. in., tho elect,rom- 
etcr there indicating i L  positive valuo iLt 11.15 ali i1  :L neg;itive 
~ a l u e  a t  11.20 a. m. At the Moiiiirnciit thick sparks could be 
nbtained, at lomt as mauy as thirty per niinut.o. Duriug the 
rifternoon inasses of fog mould drift by, soinetiiiics below and 
sometimes unvelopiiig tlio top of the Moiiunient. 

The followiiig abridged rocord of the obscrwtiolis :at the two 
p1:ices shows m:iiiy iriterostiug leatiiroz; : 
.... .......... . .  - .......... - -. ... . . . . .  

Sovcnibrr j. Xo\ cinilwr 11. 

Port Hurou, Michigan : on the 4tl1, at 10.30 1). m., a brilliaut 
surora wm obsorvetl with uiiinorous boains flitshing up toward 
the zenith j :it 12.15 a. m. the aurora h;td assiimed tho shape 
of t w o  :~rches, tho lower ono exteuding from azimuth 9 5 O  to 
260O. The display \vas brightest at 1.10 ti .  m. of' the 5th, after 
which i t  gratlually Faded, but was still visible at 1.45 ii. m. 

Buffalo, New Yorlc: an aurora was visible froin 9.20 to  11.15 
p. m. of'tlie 23dj i t  consisted of a diflused white light resting 
on a broad arch of slate-colored sky. It varidd but littlo in 
br i l l i ancy  and begtii to fade at 10.30 1). in. 

Fort Totten, Dakota : on the 23d :in aurora was visible from 
9.40 p. m. until ~niduight ;  it cousisted of a double arch, with 
beams of light shooting upward from the lower one uutil 11 
p. m. 

Auroral displays were also observed during the month, as 
follow8 : 

2d.-Voliintomn, Connecticut; Wohstor, Dakota;  Eastport, 
Kept's Hill ,  mid Oroiio, Maim ; Ainherst, Westborough, mid 
Caxnbridgo, Massachusetts j N ~ h u a ,  New Hampshire j North 
Volney ,  Now York j Embarras, Wiscousin. 

&l.-Wobstor, Dakota ; Monticello, Iowa; Escauaba, Micli- 
igaii ; Moorheatl, Minnosota; Poplar Bivor, Montana j Green 
Bay, W isCouHi n . 

4 t h  .-Moiiticello, Iowa j Vineyard Haven arid Amherst, 
Massachusetts ; lhcanitb+ Michigan j Poplitr Itiver, MOnt:llia j 
Nasli cia, New Ham psi1 ire. 

Sth.-Mackiii:Lw City, Michigaii j Pop1:ir River, Mont:iii:i. 
Gth.--Fort Buford, Dakotii j Pckin,  Illinois. 
7th.--Itliaca, New Yorlc. 
I&h.--Pekin, Illinois. 
iSth.-Mackinaw City, Michigan. 

20th.--Portlantl, Ma im;  Miltoil ;iud North Truro, M;iqs:t- 

22d.-Cresco, Iowa j Pop1;ir River, Montana. 
23d.-Webskr, D;tltota j Cedar Bapids, Iowa ; EsCiIIi;ibii, 

Michig:ui j Poplar River, JIoiitnna j Praii*io tfu Chien, Wis 
con si n . 

24tIi.--Escan:tba, Michigan. 
2Bth.--Reut's Hill, Maine; Mackinaw City, Michigan. 
2 7th .-Pekin, Ill i uoi R. 
29th.-Escaii:bb;t ;uid Mackinaw City, Michigan j North 

30th.--Port Buford, Dakota;  Escauabs ant1 M;ickinaw City 

18th.-Aii1Iie~t, Mitss:lclluSCttS. 

chusetts. 
21 st .--P:tU k ton, 1 ) i l koh  

Truro, MiiSsiIchtiSotta ; Nashua, Nom Hampshire. 

Michigan  j hIoorlie;td, Miiinosota. 
ELECTROMETER BEADINGS. 

[Yrepured tinder the direction of Prof. 'r. C. hfwwmii .wi , ,  Awistrmt.] 
Observatioiis have bocii m:ido during tlio nioiith of Novom 

Mr, 1886, daily, :it 9 a. in., 11 a. m., 1 1). xn., :ind 3 p. m., ai 
five st:itions, itlid contiuuously by ineiius of photogr;iplig ai 
one R t a t i O l l .  

At W:ieliingtoli City the obserwtioiis, cornparod w i t h  thost 
af t h e  precediiig month, show a higher geiieral arer:igo. AI 
four different tiiiies wero uegative indiciitious obtainotl. TIM 
d a t e s  aut1 accoinpaiiyiug conditious of' thcso iudicatioiis werc 
&8 follows: 

November G t l i ,  iii tlio afteriiooii, highest value ;Lboiit 10( 
volts, (luring light rnin; Noveniber 12tl1, from 11.20 :I. in. until 
12.25 p. in., imtl from 1.51 p. in., with iiitervals of positive, uiiti 
late i n  tho afternoon. Tlie highest negative value, no:trly GO( 
volts, when tho weatlior wits rainy. On November 25tl1, i r  
the aftcriioon, tho liiglicst value, about 460 volts, during h o a v ~  
rain. On Koveuibor 30th, in tho :uftoruoon, during light ritin 

Every iiistaucc of iiog:itive elcctrici ty, as far as tho obsorva 
tions go, occurrod duriug ritili. 

O n  Noveinbor 3d :iiicl 12th observatioiis wero made simulta 
aeous ly  at tlio top of  the Wasliingtou Monulnent ;mi a t  thc 
Instrumoiit  Room of tho Sigiial Office. Tliu observations wher 
p lo t t ed  give tho curves slio\v11 i n  tlio two diiigriims of char1 
nnmbur vi. These experiiiionts aro of' particular intorost foi 
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The total difference between the values :it the two stations 
for 79 ol)servatibns, on November 3d, tlie bright, fiiir tl;ty, is 
63,992 volts, or for a difference in altitude of' 455 feet, an aver- 
age difference in the value of tlie potential equivalent to 797 
volts, or ue:trly 800 volts. For November 12th the slim of the 
differences in  value of t h e  potential a t  the two stations for 77 
observations is 37,231 volts, or an average difference of 483 
volts-for the same diEerence of 455 feet. It may be inter- 
esting to compare tliese vdues  with those given by observa- 
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ing, and November 28-29tC1i. 
The observations on November 12th :ire ;is follows: At 9 it. 

m. positive, 139 volts, tlie weather cloudy; a t  11 a. in. positive, 
248, tile weather fair; at 1 1). ni., positive, 160, the weather 

NOVEMBER, 1886.' 

dates. The means of those observations are for October 4th. 

. ~~~~ 

Eledronider Readings-Continued. 
.... 

I Xorenibor 3. Snvurnlior 12. 
I 

m.,~)ositive, l!), during light rain;  a t  1 1). in., posit.ive, 37.2, 
luriiig light rain. Light siiow fell duriiig tlie night and tlie 
next inorning, clear m t l  bright, the v;\lues were :ibout 118 
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was awmpaniecl by low positive. On November 25th l ight 
rain wm accompanied by low positive. On November 18th 
light rain was accompanied by positive values as low as 0.2 
volt. The highest positive values occur on November 2d and 
November 6th, 77 volts, arid on November 27th, 66 volts, dur- 
ing clear weather. On November l2th,  that  being considered 
as a term day, we find a t  New Haven, a t  9 a. m., a' positive 
indication, in value 9 volts; at 11 a.m.,  ll.!) volts; a t  1 p. I%, 
6.3 volts; at 3 p. HI., 39.4. Rain began at 1.03 p. m., continu- 
i n g  all day, tlie iiext clay, November 13th, being cloudy a n d  
threatening, the values for this date were 6.2 volts at 9 a. m., 
1.3 volts a t  11 a?.. m., 1 volt a t  11). m., and 2.5 at 3 1). m. 

A t  Boston, Massachiiaetts, a very complete and valuable R e t  
of observations has been made. ltaiu began November 6th a t  
11.50 a. rn., accompanied with positive values. III this c m e  
the electrometer gave no indication of tlie :ipproacIi or dis- 
tiirbirig efYect of' rain. On November 10th rail1 began i\t 1.30 
p. in.  A t  11 a. in. t h e  values were negatire, 75.8 volts; at 1 
p. m., 59.2 volts, and a t  3 p. ni., during the rain, positive,29.O 
volts. On November 13th raiu all (lay was accompanied by 
low positive values. On November 17th rain was :iccompanied 
by high positive values ; November 18 th  threatening weather 
and rain, accompinicd by very high positive values, avcmging 
345 volts, throughout the day. High positive values continued 
until tlit? 23~1, when raiii all day was accompanied by low posi- 
tive \-dues. On Novcmbcr 25th rain i n  the iuorning was ;IC- 
companied by low positive, and rain in tlie afternoon by high 
negative. After the rain very liigli positivevalues arc recorded. 
A negative indication occurred 011 November 15th at 9 a. in., 
the weather bcing clear, ant1 no apparcnt rnctcorolopical dis- 
turhaiicc in connection with it.  The highest positive values 
obtained during tlie month were on November 2d in tlie niorn- 

from 48 observations, 398 volts; 011 October M i ,  from 38 obser: 
vations, 210 volts; 011 October 7th, from 40 observations, 333 
volts. 

It will be noticed that the curves for the lower st, J t' 1011 

seem to lag a little, compared with the ciirves for the upper, 
regarding any sudden fliictuatioii in either directiou. It is 
proper to mention that  ;ill care IVRS t:rkeri to 1r;ivo tlie obser- 
vations made syrichroiiouslg. Of the rcgiilw obserrntioiis, the 
highest positive riilueR occurred on November 20tl1, all fonr 
observations averaging over 500 volts, tlie weather being clear 
w i t h  slight haze and light soutlierly winds. Tlie next highest 
value occurred on November 5tli, a t  11 R .  m., being almost 500 
volts. The liigliest negative values occur 011 November 12tl1, 
:it 11.40 a. in., during lieavx rain, and oii November 25t11, a t  
3 p. in., during heavy rain. 

At Bdtimore, Mitr.vland, a continuous record for the lnoritli 
has been obtained. The following is from the observer's re- 
port: '' The moiitli has been one o! rather more tliari usual 
o1ectric:tl disturbance ; variatioiis are shown on many Hheets, 

' preceding and nccoinpnnying rain." Tliere is a very close 
correspondence in tlic cliaracter of tlie curves a t  W:ishington 
and those at I3d timore, oil November 12tl1, tliiring the rain 
previously referred to ; tlic Wnsliiiigton curve, Iiowever, seuiue 
to I;ig about 45 minutes behind tlie curve for B;rltimore. 

A t  New Haven, Coniiectiout, negative indications are re. 
corded on five dates, as follows : November Gtli, dnring rain j 
November loth,  during light rain j Sovember 12th, during 
rain, precetled by low positive; 011 November 17tl1, a t  9 a. m.. 
(luring light raiii, tlie remaining observations being positivc 
altliough the rain coiit'inued ; November 2 3 4  the liiglicsf neg;~ 
tive value, 1 l G  volts, in the morning, the observations for t l i c  
rest of the day being positive, althoiigh the rain coritiriued 
turning in tlic ;tftcrnoon to fog. On Noveniber 25th light rair 

vol Is, positive. 
A t  Ithacu, New York, a very full ant1 ra1u:ihle set of ob- 

3erv;itions tias been made. Neg:itirc: values occiir on Norein- 
ber Otli, during cloudy weather, at 0 a. m., o1i:inging to lorn 
positive ;it 11 ;I. m., aiid negative, clianging to positive, during 
t,lie afternoon. Light, rain began a t  12.30 1). in., c1i;inging to 
mow :it 1 1). in. During this snow tlie re;idings varied, as 
I'ollows: a t  2.59 p. m., IiegiLtivP, 160 volts; :it 3 p. III., negative, 
121 volts; a t  3.01 1). ni., neg:itivc, 35 volts; :it 3-02, positive, 
50 volts; a t  3.04 p. m., positivo, 400 volts; ;k t  3.06, positive, 
755 volts; ;it 3.08 p. m., positive, 855 volts. 

0 1 1  November llth, low positive a t  1 I). m., cli:uiging to  low 
negative, with light rain from 1.30 to 2.30 I). in. On Norembt.lr 
12tl1, low positive at. 9 a. m., with negativo values a t  11 a. m. 
Light H ~ O W  began a t  11.30 p. m.; negative v:iliies a t  1 1). 1 1 1 . )  
ant1 positive values tliroughout tlie rest of the afteriiooii, dur-  
ing light snow, wliicli continued tlirougliout the iiext day. Very 
liigli positive I)otc?ntial&, about 1,800 volts, were obtained dur- 
ing this AIIOW. On November 14th, after the 11car.y snowfall 
of tlie two ( 1 : ~ ~ s  precediiig, negative values were obtained dur-  
ing clear weather. On November 16tli, at 3 p. in. negative 
values (luring clear weather. On November 17t t i ,  high iiegrt- 
tive values througliout tlie d;tg tlririiig liglit rain. In iitlditioli 
to the (late already mentioiictl snow fell 011 Novenil)er 7th a n d  
19tli, with positive valnes. On h'ovember lGtli t h  riecrlle wiw 
observed to oscillate coiisi tlerabl y . 

OPTICAL PHENOMENA. 
S O L A R  HALOS. 

Solar Iralos were observed i n  tho various state6 illid terri- 
tories during tlie montli, as followu: 


